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Abstract 
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Claim 

1, a complementary metal-oxide-semiconductor AB class amplifier 
characterized in, it has the accurate shift circuit in fitting a 
nature position, a building-out capacitor and an output transistor is 
right, with the output of receiving a differential amplifier circuit, 
and provide by this accurate shift circuit in fitting nature position 
and amplify required dc bias and direct current amplification, and 
behind the phase compensation of building-out capacitor, by this 
output transistor to drive output, wherein, should include by the 
accurate shift circuit in fitting nature position: 

A current mirroring circuit is including gate continuous a NMOS 
electric crystal and the 2nd NMOS electric crystal; 

A NMOS crystal diode, its gate links to each other with the 
drain; 

A NMOS switching transistor, its source electrode are connected 
to the drain of the 2nd NMOS transistor of this current mirroring 
circuit, and the drain of a NMOS transistor of this current mirroring 
circuit and the source electrode of this NMOS crystal diode are 
connected to its drain, and the continuous department of floodgate 
drain of this NMOS crystal diode is then connected to its gate; 

A PMOS input amplifier transistor, the drain of this NMOS 
crystal diode is connected to its drain; And 

A PMOS current source transistor, the source electrode of this 
NMOS switching transistor is connected to its drain. 

2, metal-oxide-semiconductor AB class amplifier according to 
claim 1 complementary characterized in, wherein should export the 
transistor and constitute PMOS transistor and the NMOS transistor 
that is linked to each other by the drain, and the gate of this PMOS 
input amplifier transistor is connected to the gate of this PMOS 
transistor, and its source electrode is connected in the voltage 
source, and the source electrode of this NMOS switching transistor is 
connected to the gate of this NMOS transistor, and the 
electronegative potential in the system is connected to its source 
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electrode. 

3, metal-oxide-semiconductor AB class amplifier according to 
claim 2 complementary characterized in, wherein this building-out 
capacitor is connected between the gate of the drain of this PMOS 
transistor and this PMOS input amplifier transistor. 

4, metal-oxide-semiconductor AB class amplifier according to 
claim 1 complementary characterized in, wherein the output of a 
differential amplifier circuit is connected to the gate of this PMOS 
input amplifier transistor, and the voltage source is then connected 
to its source electrode. 

5, metal-oxide-semiconductor AB class amplifier according to 
claim 1 complementary characterized in, wherein bias voltage end is 
connected to the gate of this PMOS current source transistor, and the 
voltage source is then connected to its source electrode. 



Claim 

6, a complementary metal-oxide-semiconductor AB class amplifier 
characterized in, it has the accurate shift circuit in fitting a 
nature position, a building-out capacitor and an output transistor is 
right, with the output of receiving a differential amplifier, and 
provide by this accurate shift circuit in fitting nature position and 
amplify required dc bias and direct current amplification, and behind 
the phase compensation of building-out capacitor, by this output 
transistor to drive output, wherein, should include by the accurate 
shift circuit in fitting nature position: 

A current mirroring circuit is including gate continuous a PMOS 
electric crystal and the 2nd PMOS electric crystal; 

A PMOS crystal diode, its gate links to each other with the 
drain; 

A PMOS switching transistor, its source electrode are connected 
to the drain of the 2nd PMOS transistor of this current mirroring 
circuit, and the drain of a PMOS transistor of this current mirroring 
circuit and the source electrode of this PMOS crystal diode are 
connected to its drain, and the continuous department of floodgate 
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drain of this PMOS crystal diode is then connected to its gate; 

A NMOS input amplifier transistor, the drain of this PMOS 
crystal diode is connected to its drain; And 

A NMOS current source transistor, the source electrode of this 
PMOS switching transistor is connected to its drain. 

7, metal-oxide-semiconductor AB class amplifier according to 
claim 6 complementary characterized in, wherein should export the 
transistor and constitute NMOS transistor and the PMOS transistor 
that is linked to each other by the drain, and the gate of this NMOS 
input amplifier transistor is connected to the gate of this NMOS 
transistor, and the source electrode of this PMOS switching 
transistor is connected to the gate of this PMOS transistor. 

8, the complementary metal-oxide-semiconductor AB class 
amplifier of claim 7 characterized in, wherein this building-out 
capacitor is connected between the gate of the drain of this NMOS 
transistor and this NMOS input amplifier transistor. 

9, metal-oxide-semiconductor AB class amplifier according to 
claim 6 complementary characterized in, wherein the output of a 
differential amplifier circuit is connected to the gate of this NMOS 
input amplifier transistor, and system's electronegative potential is 
then connected to its source electrode. 

10, metal-oxide-semiconductor AB class amplifier according to 
claim 6 complementary characterized in, wherein bias voltage end is 
connected to the gate of this NMOS current source transistor, and 
system' s electronegative potential is then connected to its source 
electrode. 

Complementary metal-oxide-semiconductor AB class 

amplifier 

The invention relates to the technical field of amplifier 
circuit, especially indicate a complementary metal-oxide- 



Page 3 of 12 



Machine English translation of CN 1 383 262 A (PARTIAL) 



semiconductor AB class amplifier. 

Known AB class amplifier is as illustrated in FIG. 4, mainly 
includes an input utmost point that comprises differential amplifier 
41, and an output stage that comprises AB class amplifier 42, 
amplifies and the output of drive back in order to move the input 
signal difference of longitude. 

Aforementioned AB class amplifier 42 can the small-signal 
analysis as follows' 

With C L It is to put the open circuit voltage gain order to 0 for 
this AB class amplifier 42 of load capacitance by A ^Wherein, r B = 
r DS4 / r DS5 For the direct current resistance (dcresistance) on the B 
point, r 0 = r DS2 / r DS6 For the direct current output resistance (dcoutput 
resistance) of output stage, gnijRepresent the MOS transistor (Mj, 
j=l, 2, 3 . . . ) the parasitic capacitance (parasitic capacitance) that 
transfers electric field (transfreconductance) , the current mirror 
amplifier that crystal M4, M5 constitute. 

When providing a building-out capacitor C to aforementioned AB 
class amplifier 42 F When applying to in the operational amplifier 
circuit, it has building-out capacitor C F 0utput impedance 
be illlWherein, r A The direct current resistance of ordering for A, that 
is be the output resistance of differential amplifier, if <d > 1/ 
(r A C F ), justifl, then can derive :ll 



Here, ^Represent an inductance that circles round output, 
wherein, L 0EQ ~ C B / (gigging), (4) and its have equivalent series 
resistance a'. R SE q1/ (§ m of ~iS m 6 r B)> (5) consequently must^liAnd 
because gi^gii^r/' gm 2 , z Q (S), will resonate in following condition :H 



the resonant resistance below having 'mlf a 
gm 2 r B C B > C L , then: 



then: til f and 



Can know by above analysis, because the building-out capacitor C 
of operational amplif ier F Can cause (gyration) the effect of circling 
round, and with inside stray capacitance C B = C DB4 + C DB5 + C GD4 + C GD5 + 
gm 6 r 0 C GD6 Circle round into the inductance in the output impedance, 
result in the output impedance of should resonating | z 0H (j <d r ) | will 
respond to and a peak gain counting the frequency department of MHz 
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to tens of MHz, make that the gain margin (gainmargin) of operational 
amplifier is not enough to be become negatively even, and then cause 
serious problem such as vibration. General design is for avoiding 
this problem to take place, must be with the gain margin design of 
the differential amplifier of the input stage of operational 
amplifier very low, nevertheless so can lead to the fact the gain 
duration to become very low, and can the volume of causing the direct 
current offset (dcoffset) grow etc. the problem. 



In the document, the open number 09-018253 of Japanese patent 
proposes an operational amplifier circuit, though it can reduce r in 
known patent B The equivalent value lighten aforementioned problem, 
nevertheless can lead to the fact the problem that the output drive 
ability is not enough, and make the effect improved extremely 
limited. Consequently, real modified necessity of giving of 
aforementioned known operational amplifier circuit. 

The purpose of the invention is providing a complementary metal- 
oxide-semiconductor AB class amplifier, with under the unneccessary 
circumstances of sacrificing the gain duration, reaches the 
performance of power saving and big driving force. 

According to one of characteristic of the invention, Its said 
complementary metal-oxide-semiconductor AB class amplifier, It is 
right to have the accurate shift circuit in fitting a nature 
position, a building-out capacitor and an output transistor, With the 
output of receiving a differential amplifier circuit, And provide by 
this accurate shift circuit in fitting nature position and amplify 
required dc bias and direct current amplification, And behind the 
phase compensation of building-out capacitor, Export transistor by 
this and export the drive, Wherein, Should include by the accurate 
shift circuit in fitting nature position: a current mirroring 
circuit, Including gate continuous a NMOS electric crystal and the 2nd 
NMOS electric crystal; A NMOS crystal diode, Its gate links to each 
other with the drain; A NMOS switching transistor, Its source 
electrode is connected to the drain of the 2nd NMOS transistor of 
this current mirroring circuit, The drain of a NMOS transistor of its 
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this current mirroring circuit of drain connection and the source 
electrode of this NMOS crystal diode, The continuous department of 
floodgate drain of this NMOS crystal diode is then connected to its 
gate; A PMOS input amplifier transistor, The drain of this NMOS 
crystal diode is connected to its drain; And, A PMOS current source 
transistor, The source electrode of this NMOS switching transistor is 
connected to its drain. 

This wherein said output transistor constitutes PMOS transistor 
and the NMOS transistor that is linked to each other by the drain, 
and the gate of this PMOS input amplifier transistor is connected to 
the gate of this PMOS transistor, and its source electrode is 
connected in the voltage source, and the source electrode of this 
NMOS switching transistor is connected to the gate of this NMOS 
transistor, and the electronegative potential in the system is 
connected to its source electrode; 

Wherein said this building-out capacitor is connected between 
the gate of the drain of this PMOS transistor and this PMOS input 
amplifier transistor; 

Wherein the output of a differential amplifier circuit is 
connected to the gate of this said PMOS input amplifier transistor, 
and the voltage source is then connected to its source electrode; 



Wherein bias voltage end is connected to the gate of this said 
PMOS current source transistor, and the voltage source is then 
connected to its source electrode. 

According to another characteristic of the invention, It is right 
that its said complementary metal-oxide-semiconductor AB class 
amplifier has the accurate shift circuit in fitting a nature 
position, a building-out capacitor and an output transistor, With the 
output of receiving a differential amplifier, And provide by this 
accurate shift circuit in fitting nature position and amplify 
required dc bias and direct current amplification, And behind the 
phase compensation of building-out capacitor, Export transistor by 
this and export the drive, Wherein, Should include by the accurate 
shift circuit in fitting nature position: a current mirroring 
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circuit, Including gate continuous a PMOS electric crystal and the 2nd 
PMOS electric crystal; A PMOS crystal diode, Its gate links to each 
other with the drain; A PMOS switching transistor, Its source 
electrode is connected to the drain of the 2nd PMOS transistor of 
this current mirroring circuit, The drain of a PMOS transistor of its 
this current mirroring circuit of drain connection and the source 
electrode of this PMOS crystal diode, The continuous department of 
floodgate drain of this PMOS crystal diode is then connected to its 
gate; A NMOS input amplifier transistor, The drain of this PMOS 
crystal diode is connected to its drain; And, A NMOS current source 
transistor, The source electrode of this PMOS switching transistor is 
connected to its drain. 

This wherein said output transistor constitutes NMOS transistor 
and the PMOS transistor that is linked to each other by the drain, 
and the gate of this NMOS input amplifier transistor is connected to 
the gate of this NMOS transistor, and the source electrode of this 
PMOS switching transistor is connected to the gate of this PMOS 
transistor; 

Wherein said this building-out capacitor is connected between 
the gate of the drain of this NMOS transistor and this NMOS input 
amplifier transistor; 

Wherein the output of a differential amplifier circuit is 
connected to the gate of this said NMOS input amplifier transistor, 
and system' s electronegative potential is then connected to its 
source electrode; 

Wherein bias voltage end is connected to the gate of this said 
NMOS current source transistor, and system' s electronegative 
potential is then connected to its source electrode. 

Now do the elaboration with figure and embodiment to the 
invention, wherein : 

Fig. 1 is the circuit diagram of an invention preferred 
embodiment, 

Fig. 2 shows at load capacitance C L The phase curve of the 
invention during for lOOpF and the comparison diagram of the phase 
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curve of knowledge amplifier, 

Fig. 3 is the circuit diagram of another preferred embodiment of 
the invention, 

Fig. 4 shows known AB class operational amplifier circuit 
diagram. 

The explanation of preferred embodiment: 

For trying to achieve the complementary metal-oxide- 
semiconductor AB class amplifier of the invention, at first, through 
the problem of analysing aforementioned known technique, if make 
C B It, then must ideal output impedance a: y in order to constrain the 
resonance phenomenon to become more and more the zero 0H Ideal = l/z 0H _ Ideal = 
gm 2 + gm 1 gm 6 r B + sC l (12), consequently, can derive the impedance 
variation as follows :M iiiThen can derive :lllf and gm 2 r B C B > C L , the 
biggest loss that then can obtain the marginal gains i s : II 

It can know to refer to formula (14) and (15), and the method of 
idealization of suppression resonance gain is with C B The value 
subtract to zero, nevertheless under actual conditions, C B The value 
can not be for zero, and consequently, the pratical and feasible best 
approach is reducing r B The value. For reaching this purpose, please 
consult the complementary metal-oxide-semiconductor AB class 
amplifier circuit picture of the shown invention of Fig. 1, it moves 
11, one building-out capacitor C in (Level shift) the circuit by 
fitting a nature position quasi-phase F Reach an output transistor and 
to 12 components, receive the output that comes from a differential 
amplifier circuit 13, amplify required dc bias and the direct current 
amplification coaxial with differential input I/P in order to provide 
by this fitting nature position accurate shift circuit 11, behind 
building-out capacitor CF' s phase compensation, export transistor to 
12 drive outputs by this. 

It is as illustrated in FIG. 1, Should fitting nature position 
accurate shift circuit 11 include one as the PMOS transistor Ml of 
input amplifier and a PMOS transistor M5 as the current source, as 
two NMOS transistor M3 of current mirror and M4, a NMOS transistor M8 
and the NMOS transistor M7 as the diode as the change-over 
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switch, Wherein, Connect the output (A point) of differential amplifier 
circuit 13 as the transistor Mi's of input amplifier gate, Connect in 
bias voltage end VB1 as the transistor M5' s of current source 
gate, Two transistor Ml and M5' s source electrode is then connect 
voltage source VDD, Transistor M7' s drain and switching transistor 
M8' s source electrode are then connected respectively to its 
drain. Gate as the transistor M3 of current mirror and M4 links to 
each other, and links to each other with M3' s drain, and these 
transistors Ml, M3, M4 and M5 are used for providing the dc bias and 
the direct current amplification of the accurate shift circuit 
generally known promptly. 



NOTE - PAGES 6-7 NOT AVAILABLE IN 
MACHINE TRANSLATION SERVICE 



Aforesaid formula (14), (15), (25) and (26) are referred to, the 
r of the AB class amplifier of the invention can be known DS8 For 
operating in the resistance of linearity region, the about 110K Q of 
its resistance value, and the resistance r of AB class amplifier in 
the known technique B For operating in the saturation region, its 
resistance is 1.2M Q, because r DS Far be lighter than r B , consequently, 
the gain peak value in the AB of invention class amplifier can be 
suppressed effectively. 

When the work of the AB of invention class amplifier under the 
large-signal, And when desiring to export big source play electric 
current (source current), The A of input puts and is drawn low (pulled 
low), So transistor M2 can export big source play electric current, And 
transistor Ml can the conduction ratio quiescent current big 
transient current pass through transistor M7 and M3, And because 
transistor M4 and M3 are the current mirrors, So transistor M4 also 
can switch on so big transient current, And the transient current that 
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transistor M4 can switch on can be greater than the bias current of 
stablizing that transistor M5 provided, So it is low that the B point 
can be drawn, Transistor M6 can be close to and closes (turned 
off), The amplifier went out the electric current with the source that 
B class mode output is big this moment, In this transient state, Though 
transistor M8 and M7 also are the connections of electric current 
mirror, Nevertheless because its gain far is lighter than transistor 
M4 than M3' s gain, , transistor M7 does not influence drop-down that B 
orders so only can switching on micro- electric current, Consequently, 
can not limit the source output capacity of AB class amplifier. 

In addition when invention work under the large-signal, and when 
desiring to switch on big inspiration electric current (sink 
current), the A point is drawn high (pulled high), so transistor Ml 
and M2' s on state current becomes very little, so transistor M7, M8, 
M3 and M4' s on state current also becomes very little, and is lighter 
than the bias current of stablizing that transistor M5 provided, so 
the B point can be drawn high to being close to voltage source VDD, 
transistor M6 can switch on the heavy current, consequently, the 
amplifier will channel into big inspiration electric current from the 
load end with B class mode. 

Reference diagram 2 is shown, and it shows at load capacitance 
C L The phase curve (A) of the invention during for lOOpF and the phase 
curve (B) of known amplifier, AB class amplifier that can the obvious 
invention is very effective to the suppression of resonance peak 
value. 

Fig. 3 is another preferred embodiment of the invention, and it 
is by fitting a nature position 31, one building-out capacitor C of 
accurate shift circuit L And an output transistor is shown as in the 
figure to 32 components, should the accurate shift circuit in fitting 
nature position 31 including respectively as two NMOS transistor Ml 
of input amplifier and current source and M5, as the PMOS transistor 
M8 and the PMOS transistor M7 as the diode of two PMOS transistor M3 
of current mirror and M4, a change-over switch, wherein, as the 
output (A point) and the bias voltage end VB1 of input amplifying 
circuit 33, the electronegative potential VSS of system is then 
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connected to its source electrode, transistor M7' s drain and 
transistor M8' s source electrode are then connected respectively to 
its drain. Gate as the transistor M3 of current mirror and M4 links to 
each other, and links to each other with M3' s drain. 



This output transistor constitutes 12 NMOS transistor M2 and the 
PMOS transistor M6 that are linked to each other by the drain, and 
wherein, transistor Ml' s gate is connected to transistor M2' s gate, 
and transistor M8' s source electrode is then connected to transistor 
M6' s gate. This building-out capacitor C F Connect between transistor 
M2' s drain and transistor Ml' s gate. Transistor M7 sets up between 
the transistor M3 of transistor Ml' s output and current mirror, 
controls transistor M8 in order to provide the dc bias, is shown as 
in the figure, and transistor M8' s source electrode is connected to 
transistor M4' s drain (B point), and its drain is connected to 
transistor M3' s drain and transistor M7' s source electrode (C point), 
and transistor M7' s the continuous department of floodgate drain (a D 
point) is then connected to its gate. 

Its different only lying in with previous embodiment of the 
circuit of aforementioned embodiment replaces PMOS, NMOS transistor 
respectively with NMOS, PMOS transistor, the working method of its 
circuit is then identical with previous embodiment, consequently, and 
the workflow of this embodiment of not reduplication detailed 
description. 

Can know by above explanation, the invention by string go into 
transistor M7 as the bias voltage with driving transistors M8, and 
can provide enough linear zone resistance r who hangs down DS8 As the 
feedback, consequently reduce the Q value of inductance of circling 
round effectively, and suppress the emergence of peak gain 
effectively, and keep required marginal gains, and this transistor M7 
and M8' s joining and binding mode still enabled to export transistor 
M6 when the large-signal driving voltage does not receive the 
strangulation, still enable the amplifier with the work of AB class 
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mode, reach the performance of power saving and big driving force, 
and the unnecessary duration that gains of sacrificing. 

What should pay attention to is that above-mentioned a great 
deal of embodiment is only given an example for the ease of the 
explanation invention, but not limits the invention. 
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^a^^lSCi^, S^flJ^Jf"^ 09-018253 fim— ^JSJfJSC^C 

t&*@i£W3?— NMOS feU^^H" NMOS t£tH#; — NMOS H^—^ 

- NMOS JF^aWtS ^MjMMMM 
NMOS Atttfft&tt. ^««^««%3it«%*«I 



20 NMOS 0 B H#f^TOil NMOS H B B ^-ftfMi, JMMM^ 

NMOS A#n&«ftra2MRfflj£*h - PMOS ^A^O^eWtS 

«y*S!i3E NMOS &2fc. — PMOS # 

««i£SHS NMOS JF^iMW. 

^^0T^W»tB^^^4M^^ PMOS H#<t& NMOS H 

25 tt£0r#lj&, i£ pmos Atttfttffltt&&i£ pmos *fcAJfc^:»Ji#«W 
IE®, 3»BE£8HP%ffi*, i£ nmos d&tttfflM&£3H3 NMOS JF 

#+JTOW»4^**£*«K PMOS PMOS ft 

30 &*#r&ifti£ pmos »Ai*^:#fi#«fttlfl«3i«--liaitt^:*tt 
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#*ffi&tftT$i pmos WBift^ifiiii-iJi^, mm 

PMOS t&£hfoRM~ PMOS %bb#; — PMOS UttZl-fiMf, 

io SlVl^Wii; - PMOS JF^H^t, Mg«a£8Mi£%$ft&ife*fr 
WH-pmos I#fM, PMOS H 

pmos &mmm&& pmos h# 

-M^NM^^; - NMOS m\WL*&&WB, &&&&&& 
PMOS J&flClfiMfWafcRi \>1R, - NMOS 
15 i^PMOS JF^hI^W 

&^ffi&M\$m&£hfa^tt&wLmn&titi nmos jh*^ pmos h 

fM9F0rttja, i£ nmos A#Bttffitt%3a£ nmos ffcAifcfcftfitt'ff 

Wfi03K, i£ PMOS PMOS JF^ifl^lft«g; 

KtJ^WM^**aSlf« NMOS fattlf WW£^i£ NMOS ill 
^+0r*&fi«ji£ nmos *A»^#Ji#*ttW«a«|--3l«iSfc^:%» 

^*t>^W» NMOS ^^fa^WN^^-^JE^, 

2 c L 3? ioopF W*^f!)3W4Httiflitt-%ftiifc*:#fl«i 





" ~o f-^" ZtO 







30 ® 4 M^B&tfj AB aHit^SScA^*^ 
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i£ aj 4? H5/9H 



JVow_w«./ = 1 Izoh.um = £ m 2 + S«iS*Vi + sC L ( ! 2 ) 



_ r . v _ r _ (fQ + g m 2 + g m ig m 6 r B ){sr B C B + 1) 

j rgQCa + sQ + sgm 2 r B C B + gm t gm 6 r B + gm 2 

10 



= 1 + 



sgm x gm 6 r B C 



a 



s r B C L C B + sC L + sgm 2 r B C B + gm x gm 6 r B + gm 2 , ( 1 3 ) 



15 'or C L +gm 2 r B C B , (14) 



Mm gm 2 r B c 8 »c L , lay 

*ow_aw(Mi) 8 m *. g m 2 o (15) 

20 (14) & (15) w£n, ffi«a^j8Jtii«iaaitti^rfe^ c B 

fi^73i^Md> r B ami. mmmm 1 m^mmmv 

^m.^W AB mmX^mm, ^Efi— (Level shift) 

25 ifcfcfelfr 13 fiMfttti, &*i*imttttJtttt5£4l& 11 m«^^f»^j: 

PMOS Uttf Ml M^tlifi!l PMOS ill*! 5 M5> ^^1116*1 
30 W NMOS M3 & M4. — NMOS |#f M8 J£— 
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m 43 ®6/9^ 



ft%t~wm&i nmos ikfcW M7, ft%m\Mj:&lfy&fa l & Ml 

Wfia^g^-HiffiSft VBl, ffiWiflttW Ml & M5 a«j«« JftU^« %JBE 

VDD, %&&WJ4HH&&A#tf M7 M8 
5 fl^feSKStMifMW M3 & M4 #-5 M3 6<J»ffiji, M 

i2$8rfcH 12 pmos M2 nmos JlfMf 

M6 S#fM2 6!]fflij|WfMl ftNlft, Ufat M6 

io ttffil&NI%&£l#* M8 ftttft. i£*M#fe?gt Cp&g^Ettlf M2 

AttJIfttf M7 iftST Jli*flf Ml ttffiffl&feiftftKj Ati^ M3 

^wim-«t, n#ir Ms tommmmmmwrn M4 w 

15 M (B «£), ^M^SHW M3 fftM^el,^ M7 fttiSft (C 

S^fcKWW AB ^^Xf^T/h^ft^Bt, Aftff M8 
VdstS^/h, OTPiIft^MSIf^gsttE (linear region, triode 
region), *«Wffi£'>WiftWft*IB r W7 , @jtfcnW# AB #Jifc*#Wlfr 
20 ffl PfitrL^J : 

^ art + 1 2 jCar^g + 1 r 0 , 

(16) 

25 ^ 4 1 , C * = C CDt + C DB» + C DB4 + C DBS + C GD4 + C CDS 




30 



4>£<? * 2C b l{gm x gm 6 ) , (17) 
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1 ^ 1 

gm 2 » — + — 

(^C fl r avg +l)/gm 2 



Z ° (5) ^QC/k, / gm 2 + sC L I gm 2 + sC B r DSS + gm lg m 6 r D5a 1 2gm 2 +1 , (19) 



Mil gm l gm t r DSl /2»gm 2 , fct} Pljft^— #MM&t 



10 



(20) 



* C £ + gm 2 r DSt C B V 



gm 6 C B C L 



(21) 



15 ^ 



oM - (7; — 



(22) 



20 



yOHJJeol ~ 1 / Z OH_Ueol = 5 W 2 + g m \g m (f B + *Q , (23) 

r r*Vr + ±gm x gm 6 r DSt i C B l2 



s 2 r DSS C L C B + + sgm 2 r DSt C B + gm lg m 6 r DSS /2 + gm 2 , 

25 



(24) 



Hitk, 



2 OH Ideal 



(jco R ) 2C L + gm 2rDSt C B , (25) 



30 
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M&l^: sm 2 r DSi C B »C L , ip nJ#£lJiiMi£l^ ( gain margin ) 

ZqhU&*) t t gm x gm 6 r DSt gm x gm 6 r DSS 
z oH_tj,oiUa>R) lgrn 2 2gm 2 (2 6) 





5 #^flr*fcW&5£ (14)> (15), (25) £ (26), RTfcl^BJtfj AB 

r B , @itb, t ab mxx^ffim&mmnjmtm'? 
10 milium ab mtt^jii^F-xm^T, R'&m&^MM&f&m 

(source current) Itf, iuAtrotfj A (pulled low), ffiUfkWg 

M2 ^iutH^:^ai«, MH^t Ml ^^It»*IicKf^*I 

15 XT MiWm M5 mm&Mmfem&f&m, ^wb^«. M6 

M=£m (turned off), jk*mjZ&&L B 3&Kj£ttft*fflfttb fetfE, £ 
ifcW^*, IHW M8 M7 MMife^%^«^J^, fBEWSWiH 
&3ffi/hf Ute^ M4 tfc M3 M7 ft^#iI$frS%tfit 

20 ^^^^BjX^^^if-^-T, ffi8fc#ji;*:ft«JiRA*»E (sink current) 

Bt, A (pulled high), ffiVX&W8 Ml & M2 ^#141^ 

f&'K @Jft^#^M7, M8> M3-%M4 W^ii%»frt&£#fB<K J-'J^ 

Aflctf M5 0rllttttfft£4&£E«tfE, 0fU B ^*fc&iftM«a£fc£E$H 

VDD, M6nJ^I^te Silt, jfcfcSMtrtt B ^Iftft 

25 *ffi#A;*:M$ftA%ift. 

2 jff*, ^S^^it%^ C L 3j lOOpF t#:££Mffi&ffi£Ss 
(A) -^BftlJfc^Wffittffi^ (B), RT&ffiJU^&IBto ab 2t#tA2§*r 
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W. m 45 H9/9M 



^*fi» 31 &&frfflft%&AWc*:&^f&mMffym nmos MiWm Ml 

5. M5. f£;fcMft^ftW PMOS £hW<g M3 & M4. — tJU&^ft PMOS 
M8 8Mf ft PMOS ra#« M7, ftXtoAM* 

%>m 33 ft^m^c a &)R-m&w vbi , ^ wj^^^%^ vss, 

5 £&MiJ^3y%&A#£ M7 ftftft&Jltttf M8 WMMo Wft&im 

ftHW M3 S M4 WHIKffll. #-5 M3 

iltft&iSi#1f X* 12 EtlM*B3£ft NMOS H'ftf 1 M2 R PMOS ,H#<f 

ftm&AiJ&8gA#1ff M8 ft Wo igtfH#ife# Cp&gHFilHW M2 fl<j$R 
io m^^mWW Ml ftNtS^filo M7 ^tf^fl£f Ml ft^m.&% 

n#« M8 mmmmmmihfa^ M4 ft«# cb wm^m^w 

m M3 ftM-^H^f 1 M7 ftWS (C £), £fflftJI!l£&Atttt M7 ft 

fiOiR«*Bi£*b (D *)o 

15 itu^^#iJft%S&^f(J— ^^iJft^lWliX^^^PMOS, NMOS A 

NMOS. PMOS JHW^UJttft, K4J»WX^^JWJ-^tir 

&&i£ft^, ^it^^MWtt^Tffi^ittw+swM^ma, m 

25 
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ffi m =B Pft 



1/4M 
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m # ffi m 



Voltage 




100X 



Frequency 
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I I B 1 



Vdd 



Ifl 



IN 



VB2^F-M13 




> — c|pM12 M1H(- 



Ml 4 






7 


Vss 




Ml 5 



V 
VSS 

33 



M3 



3 9 C 



M4 



M8 

US 



~T~TDD~ 1 



M7 



H 



VB1 



D 



<7 | \ 

VSS , ,L 

CF 



—Ml 



V 
Vss 



i 



c_ 

31 



I 



v 
Vss 



OUT 



Vss 



32 
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I I B 1 ®4/4S 



IFI 
IN 



M12 



VB2 > 1 



Ml 4 




H 

Mil 



M13 



vvss 



41 



— Ml 



M3 — 



vvss 



VDlT 



VDD 

L 



CF 



^ 



M2 



M5 



\ — < VB1 



M4 



VVSS 



Y 
42 



vvss 



OUT 



iCL 



V 
Vss 
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